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Background/Introduction

In response to a request from Rosemary Day, Department of Revenue (DOR)
Deputy Commissioner, an indoor air quality assessment was done at the Boston DOR,
Child Support Enforcement Division (CSE) facility at 239 Causeway Street, Boston,
Massachusetts. This assessment was conducted by the Massachusetts Department of
Public Health (MDPH), Bureau of Environmental Health Assessment (BEHA). On
September 13, 2000, a visit was made to this building by Cory Holmes, Environmental
Analyst of the Emergency Response/Indoor Air Quality (ER/IAQ) Program, and Suzan
Donahue, BEHA Research Assistant.

The building at 239 Causeway Street is a five-story brick building, originally built
as a factory/warehouse in the late 1800’s. The CSE moved into the second and third
floors of the building in 1998. The second floor space currently consists of training
rooms, filing rooms, a law library and a staff break room. The third floor is being used as

office space.

Methods

Air tests for carbon dioxide, carbon monoxide, temperature and relative humidity

were taken with the TSI, Q-Trak, IAQ Monitor.

Results

The CSE has a maximum population of approximately 90-100 on a daily basis.

The tests were taken under normal operating conditions. Test results appear in Tables 1-



4. Air samples are listed in the tables by location that the air sample was taken as

appears on the floor plan shown in Appendix A.

Discussion

Ventilation

It can be seen from the tables that carbon dioxide levels were above 800 parts per
million parts of air [ppm] in thirty-one of thirty-five areas sampled. These carbon
dioxide levels indicate an inadequate air exchange in most of the areas sampled. It
should be noted that the four areas below 800 ppm were all located on the second floor,
which was minimally occupied. It should also be noted that in the second floor training
room, carbon dioxide levels were 915 ppm after fifteen minutes of occupancy (See
tables), further indicating an inadequate air exchange in the building.

Ventilation is provided by a heating, ventilation and air conditioning (HVAC)
system. Fresh air is introduced by a rooftop-mounted air-handling unit (AHU) (see
Picture 1), and distributed to occupied areas via ductwork located in the ceiling plenum
throughout the second and third floors. Flexible ductwork attached to the main duct
delivers air to work stations via ceiling mounted fresh air ducts.

In an effort to facilitate airflow, heat pumps are located above ceiling tiles
throughout the second and third floors. Transfer air from the AHU is drawn directly into
the heat pumps and delivered to work stations via ceiling-mounted air diffusers (see

Picture 2).



CSE staff reported that two out of eight heat pumps were shut down prior to the
assessment. Without heat pumps operating, ventilation is not provided to areas serviced
by those heat pumps.

The ventilation system is controlled by thermostats (see Picture 3). Thermostats
have two switches, which can be set to either “auto” or “on”. The left switch controls the
heating/air-conditioning units according to temperature settings located at the top of the
thermostat. The right switch controls the fan, which distributes fresh air to specific areas
via heat pumps. At the time of the assessment, both switches were set to “auto”, which
deactivates the heat pump once the temperature set on the thermostat is measured.
BEHA staff recommended that the fan switch be placed to the “on” position to provide
continuous fresh air to the space, while leaving the system switch to the “auto” position
for temperature control.

Exhaust ventilation is provided by draw of air through metal/plastic grates into a
ceiling plenum, which returns air to the AHUs. This system uses the entire above ceiling
space to draw air back to the AHU via ductwork (see Picture 4). Room 385 had a
missing ceiling tile (see Picture 5). Missing ceiling tiles in an open plenum return system
compromise the efficiency of exhaust ventilation to remove stale air from the building.

The Massachusetts Building Code requires a minimum ventilation rate of 20
cubic feet per minute (cfim) per occupant of fresh outside air or have openable windows
in each room (SBBRS, 1997; BOCA, 1993). The ventilation must be on at all times that
the room is occupied. Providing adequate fresh air ventilation with open windows and

maintaining the temperature in the comfort range during the cold weather season is



impractical. Mechanical ventilation is usually required to provide adequate fresh air
ventilation.

Carbon dioxide is not a problem in and of itself. It is used as an indicator of the
adequacy of the fresh air ventilation. As carbon dioxide levels rise, it indicates that the
ventilating system is malfunctioning or the design occupancy of the room is being
exceeded. When this happens a buildup of common indoor air pollutants can occur,
leading to discomfort or health complaints. The Occupational Safety and Health
Administration (OSHA) standard for carbon dioxide is 5,000 parts per million parts of air
(ppm). Workers may be exposed to this level for 40 hours/week based on a time
weighted average (OSHA, 1997).

The Department of Public Health uses a guideline of 800 ppm for publicly
occupied buildings. A guideline of 600 ppm or less is preferred in schools due to the fact
that the majority of occupants are young and considered to be a more sensitive population
in the evaluation of environmental health status. Inadequate ventilation and/or elevated
temperatures are major causes of complaints such as respiratory, eye, nose and throat
irritation, lethargy and headaches.

Temperature measurements ranged from 69° F to 74° F, which was within the
BEHA recommended comfort range in most areas. The BEHA recommends that indoor
air temperatures be maintained in a range of 70° F to 78° F in order to provide for the
comfort of building occupants. A number of occupant complaints of uneven heating and
cooling were reported. As previously mentioned, two heat pumps were not operating

during the assessment. In many cases concerning indoor air quality, fluctuations of



temperature in occupied spaces are typically experienced, even in a building with an
adequate fresh air supply.

Several air diffusers were sealed with masking tape and/or cardboard (see Picture
6) in an effort to control drafts. This alteration can unbalance the system, creating
uneven heating/cooling conditions in other areas.

The relative humidity in this building ranged from 41 to 54 percent, which was
within the BEHA recommended comfort range for all areas. The BEHA recommends a
comfort range of 40 to 60 percent for indoor air relative humidity. During periods of
high relative humidity (late spring/summer months), windows and exterior doors should
be closed to keep moisture outdoors. In addition, the ventilation should be activated to
control moist air in the building. Relative humidity levels in the DOR would be expected
to drop during the winter months due to heating. The sensation of dryness and irritation
is common in a low relative humidity environment. Low relative humidity is a very

common problem during the heating season in the northeast part of the United States.

Microbial/Moisture Concerns

Stained ceiling tiles were observed in some areas. Water-damaged ceiling tiles
can provide a source of mold and mildew and should be replaced after a water leak is
discovered. Several areas had a number of plants. Plant soil and drip pans can serve as
source of mold growth. A number of these plants did not have drip pans. The plant in
Picture 7 appears to be chronically over-watered. The metal shelf that this plant rests on
is water damaged and a stain runs down the side of the bookshelf to the carpet. Hanging

plants were suspended from ceiling tiles over carpeting. The lack of drip pans and/or



over-watering can lead to water pooling and mold growth on porous materials (e.g.
carpeting). Plants should be properly maintained and be equipped with drip pans. Plants
should also be located away from the air stream of mechanical ventilation to prevent
aerosolization of dirt, pollen or mold.

It was reported by CSE staff that the carpeted basement level of the building has
had problems with flooding. A number of areas had water coolers or water fountains
installed over carpeting (see Pictures 8 & 9). Water spillage or overflow of cooler catch
basins can result in the wetting of the carpet. The American Conference of
Governmental Industrial Hygienists (ACGIH) recommends that carpeting be dried with
fans and heating within 24 hours of becoming wet (ACGIH, 1989). If carpets are not
dried within this time frame, mold growth may occur. Once mold has colonized porous
materials, they are difficult to clean and should be removed.

Since the heating, ventilating and air-conditioning (HVAC) system provides air
conditioning, each unit with cooling coils is attached to a system that drains condensate.
These heat pumps are connected to the drainage system by clear plastic flexible hoses
held in place by ring clamps. Each hose is looped in a manner to create a trap to prevent
sewer odors from backing up into the heat pumps. A trap uses drainage water to create a
liquid seal that prevents sewer gas odor from backing up the line. The trap system works
while the heat pump is draining condensation during operation of the air-conditioning
system. During the heating season, these traps dry out because no condensation drains
from the heat pump. Standing water in heat pumps can serve as a growth medium for
mold. It appears that the interior of the flexible hose in Picture 10 is coated with

microbial growth as well as an accumulation of debris. As the heat pump operates,



negative pressure is created which can draw air from the drain system through these
hoses and into the unit. This can also be a means for microbial growth and odor to be
drawn into each unit and distributed by the HVAC system.

An abandoned aquarium containing standing water was observed that appeared to
have mold/algae growth (see Picture 11). Aquariums, if not in use, should be properly

emptied and cleaned to prevent mold/bacterial growth and/or unpleasant odors.

Other Concerns

Several conditions that can potentially affect indoor air quality were also
identified. Floor drains were noted in restrooms. Drains are designed with traps in order
to prevent sewer odors/gases from penetrating into occupied spaces from the sewer
system. When water enters a drain, the trap fills and forms a watertight seal. Without
periodic input of water (e.g., every other day), traps can dry and compromise the integrity
of the watertight seal. If traps dry out, sewer odors/gases can travel up the drain into
occupied areas.

The copy room contains a large photocopier and other office equipment.
Mechanical exhaust ventilation is provided for this room, however it was drawing
weakly. VOCs and ozone can be produced by photocopiers, particularly if the equipment
is older and in frequent use. Ozone is a respiratory irritant (Schmidt Etkin, D., 1992).
Without adequate mechanical exhaust ventilation, pollutants produced by office
equipment can build up.

The copy room also contained a box of rag-style mop-heads (see Picture 12).

Also of note was the amount of materials stored in some areas. In both offices and



cubicle areas, items were seen piled on windowsills, tabletops, counters, bookcases and
desks (see Picture 13). The large amount of items stored provides a means for dusts, dirt
and other potential respiratory irritants to accumulate. These stored items, (e.g., papers,
folders, boxes, etc.) make it difficult for custodial staff to clean. Dust can be irritating to
the eyes, nose and respiratory tract. Mop-heads and stored items should be relocated
and/or cleaned periodically to avoid excessive dust build up.

AHUSs and heat pumps are normally equipped with filters that strain particulates
from airflow. The filters provide filtration of respirable dusts. In order to decrease
aerosolized particulates, disposable filters with an increased dust spot efficiency can be
installed. The dust spot efficiency is the ability of a filter to remove particulates of a
certain diameter from air passing through the filter. Filters that have been determined by
ASHRAE to meet its standard for a dust spot efficiency of a minimum of 40 percent
(Minimum Efficiency Reporting Value equal to 9) would be sufficient to reduce many
airborne particulates (Thornburg, D., 2000; MEHRC, 1997; ASHRAE, 1992). Note that
increasing filtration can reduce airflow (called pressure drop) which can reduce the
efficiency of the HVAC equipment due to increased resistance. Prior to any increase of
filtration, each piece of HVAC equipment should be evaluated by a ventilation engineer to
ascertain whether it can maintain function with more efficient filters.

A building occupant raised concerns over a build-up of black material on the air
diffuser in her workspace. BEHA staff traced the ductwork back to the heat pump
(outside of room 307) supplying air to this diffuser to examine the filter. The filter was

coated with dirt/dust and accumulated material (see Picture 14). A debris-saturated filter



can obstruct airflow through the filters, and may serve as a reservoir of particulates that
can be re-aerosolized and distributed to occupied areas via the ventilation system.

Heat pumps are equipped with red indicator lights which light up when filters are
saturated. As a safety precaution the equipment shuts down to prevent mechanical
damage. As previously mentioned CSE staff reported that two of these units were shut
down at the time of the assessment. Filters for air handling equipment should be changed
as per the manufacturer’s instructions, at a minimum; and more frequently if needed. The
CSE building is subjected to a number of outside sources of particulates, primarily traffic
from the John Fitzgerald Expressway and construction activity for the Central
Artery/Tunnel Project (see Pictures 15 & 16). Construction vehicles can aerosolize large
amounts of dirt, dust and other particulates. Open windows allow unfiltered outdoor air to
enter the indoor environment that may transport airborne dirt, dust and particulates.
Nearby operating motor vehicles produce exhaust that can be entrained into the building,
which may, in turn, provide opportunities for exposure to compounds such as carbon
monoxide. No detectable levels of carbon monoxide were detected in the building on the
day of the assessment.

Tobacco smoke odors were reported on the second floor, and in the third floor
men’s restroom. According to building occupants, the origin of the smoke odors is
believed to be from a private office located directly below the men’s restroom. This area
was locked at the time of the assessment. Building occupants reported that the private
office does not contain a drop ceiling which would serve as a barrier for smoke odors.
Environmental tobacco smoke can have a marked effect on indoor air quality.

Environmental tobacco smoke is an indoor air pollutant, a respiratory irritant and can

10



exacerbate the frequency and severity of symptoms in asthmatics. The most effective
method of preventing exposure to environmental tobacco smoke is to have smoke-free
buildings. M.G.L. Chapter 270, Sec. 22 prohibits smoking in public buildings, except in
an area which has been specifically designed as a smoking area (M.G.L., 1987). The
American Society of Heating, Refrigeration, and Air-Conditioning Engineers (ASHRAE)
recommends a ventilation rate of 60 cubic feet per minute per occupant in smoking
lounges (ASHRAE, 1989). The ASHRAE recommendation is designed to prevent odors
of cigarette smoke from penetrating areas outside the designated smoking area. Smoking
in this facility should not occur outside of the designated areas.

Cooking odors were noted in the building, especially on the first and second
floors. These cooking odors were attributed to a cafeteria operating in the basement
level. At the time of this assessment, the cafeteria door was open allowing food odors to
drift up into the building through stairwells. In order to explain how odors/particulates
may be impacting the upper floors of the building, the following concepts concerning
heated air and air movement must be understood.

1. Heated air will create upward air movement (called the stack effect).
2. Cold air moves to hot air, which creates drafts.
3. As the heated air rises, negative pressure is created, which draws cold air to the
machine creating heat.
4. Airflow created by the stack effect, drafts or mechanical ventilation can draw
particulates into airflow.
Each of these concepts has an influence on the movement of odors/particulates into other

areas in the building.
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The building has had a history of pest infestation. CSE staff reported that an
exterminator was consulted in July 2000 who identified the pests as fungus gnats in the
working space. The exterminator recommended removal of plants from the office space.

Plants were not removed. To control pests, flypaper type traps were placed around
plants. At the time of the assessment these traps were covered with dead insects (see
Picture 17). Insect parts can become dried out and aerosolized and may serve as a source
of allergenic material for certain sensitive individuals.

It was reported by CSE staff that insecticides have been brought in by individuals
to help combat the insect problem. Insecticides contain chemicals that can be irritating to
the eyes, nose and throat. A bottle of pyrethrin-based insecticide was seen in cubicle area
334 (see Picture 18). Pyrethrins have been associated with cross sensitivity with
individuals who have ragweed allergy (EPA, 1989). Applicators of this product should
be in full compliance with the federal and state rules and regulations that govern pesticide
use including posting and notification requirements (333 CMR 13.10). Under no
circumstances should this material be applied by untrained personnel. This product
should not be applied prior to or during business hours. If application must be done
during the work week, this material should be applied shortly after the workday ends, in
order to give the applied areas ample time to dry. Under current Massachusetts law that
will go into effect November 1, 2001, the principles of integrated pest management
(IPM) must be used to remove pests in state buildings (Mass Act, 2000). A copy of the
IPM guide is attached as Appendix B. Unlabeled/poorly labeled spray bottles were also
noted. Products should be kept in their original containers, or should be clearly labeled

as to their contents, for identification purposes in the event of an emergency.
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Damage was noted to outdoor vents and a hole was observed in the building
envelope (see Picture 19). These conditions can provide a means of access into the
building for birds, rodents and other pests. Animal wastes and dander can be a source of
irritants to the nose and throat. Birds can be a source of disease and bird wastes and
feathers can contain mold and mildew, which can also be irritating to the respiratory
system.

A can of air freshener spray was seen on a desk in office 311. Other deodorizers
(e.g. “stick-ups”, “plug-ins”, etc.) were seen in several areas. Air fresheners contain

chemicals that can be irritating to certain sensitive individuals. Air fresheners do not

remove materials causing odors, but rather mask odors which may be present in the area.

Conclusions/Recommendations

The symptoms reported at the Boston CSE/DOR building (e.g. skin
rashes, eye irritation) are consistent with the conditions in the building observed
during the assessment. The lack of a preventative maintenance system for HVAC
equipment has led to the saturation of filters and the shut down of equipment.
Without HVAC equipment operating it is difficult to provide fresh air and
maintain temperature, which can lead to indoor air complaints. The indoor
environment is further impacted by pollution generated by the John Fitzgerald
Expressway and Central Artery/Tunnel Project.
In view of the findings at the time of the visit, the following recommendations are

made:
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Continue to work with building management to develop a preventative
maintenance program for all HVAC equipment.

Change filters for AHU equipment as per the manufacturer’s instructions or more
frequently if needed. Examine rooftop HVAC equipment and heat pumps
periodically for maintenance and function.

Consider increasing the dust-spot efficiency of HVAC filters. Prior to any
increase of filtration, each piece of air handling equipment should be evaluated by
a ventilation engineer as to whether it can maintain function with more efficient
filters.

To maximize air exchange, the BEHA recommends that both supply and exhaust
ventilation operate continuously during periods of building occupancy
independent of thermostat control. Consider setting thermostat controls to the
“on” position to provide constant supply and exhaust ventilation.

In order to improve indoor air quality, an increase in the percentage of fresh air
supply into the HVAC system may be necessary for some areas.

Consider having the ventilation system balanced by an HVAC engineer.

Remove blockages from air diffusers (i.e. cardboard) to facilitate airflow.

Report any roof leaks or other signs of water penetration to the building manager
for prompt remediation.

Ensure all plants are equipped with drip pans. Examine drip pans periodically for
mold growth and disinfect with an appropriate antimicrobial where necessary.

Consider discontinuing the use of hanging plants over carpeted areas.

14



10.

11.

12.

13.

14.

Replace plastic tubing connecting the condensation drains to the cooling units.
Examine flexible hosing for mold growth during routine changing of filters.
Replace or disinfect this tubing with an appropriate antimicrobial prior to the air-
conditioning season on a routine basis.

For buildings in New England, periods of low relative humidity during the winter
are often unavoidable. Therefore, scrupulous cleaning practices should be
adopted to minimize common indoor air contaminants whose irritant effects can
be enhanced when the relative humidity is low. To control for dusts, a HEPA
filter equipped vacuum cleaner in conjunction with wet wiping of all surfaces is
recommended. Drinking water during the day can help ease some symptoms
associated with a dry environment (throat and sinus irritations).

Consider consulting a ventilation engineer concerning the improvement of
mechanical exhaust ventilation in the copy room or move equipment to a
well-ventilated area.

Ensure water is poured into floor drains regularly to maintain the integrity of the
traps.

Prohibit smoking in the building or limit smoking to a designated smoking area
equipped with ventilation as prescribed by ASHRAE. If this is not feasible, seal
utility holes and any spaces in floor decking to eliminate pollutant paths of
migration. Consider installing a drop ceiling to serve as a barrier to help prevent

smoke migration.
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15.

Use IPM to remove pests from the building. A copy of the IPM recommendations

is included with this report as Appendix B (MDFA, 1996). Activities that can be

used to eliminate pest infestation may include the following activities.

1) Consult a licensed pesticide applicator on the most appropriate method to end
infestation.

i1) Reduction/elimination of pathways/food sources that are attracting pests.

ii1) Reduce harborages (plants/cardboard boxes) where pests may reside.

In addition to the steps previously noted, the following recommendations should
be implemented in order to reduce the migration of construction generated pollutants into
occupied areas. We suggest that these steps be taken on any renovation project within a
public building or in this case construction adjacent to the building associated with the

Central Artery/Tunnel Project:

Develop a forum for occupants to express concerns as well as a program to
resolve TAQ issues.

Develop a notification system for building occupants immediately adjacent to
construction activities to report construction/renovation-related odors and/or
dust(s) problems to the building administrator. Have these concerns relayed to
the building manager/liaison in a manner to allow for a timely remediation of the

problem.
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Use local exhaust ventilation and isolation techniques to control for
construction/renovation pollutants. Precautions should be taken to avoid the
entrainment of these materials into the building’s HVAC system. The design of
each system must be assessed to determine how it may be impacted by
construction/renovation activities. Specific HVAC protection requirements
pertain to the return, central filtration and supply components of the ventilation
system. This may entail shutting down systems (when possible) during periods of
heavy construction and demolition, ensuring systems are isolated from
contaminated environments, sealing ventilation openings with plastic and
utilizing filters with a higher dust spot efficiency where needed (SMACNA,
1995).

Seal utility holes, spaces in floor decking and breaches of the building envelope to
eliminate pollutant paths of migration into the building.

If possible, relocate susceptible persons and those with pre-existing medical
conditions (e.g., hypersensitivity, asthma) away from areas of
construction/renovations.

Implement prudent housekeeping and work site practices to minimize exposure to
construction/renovation pollutants. This may include constructing barriers,
sealing off areas, and temporarily relocating furniture and supplies. To control
for dusts, a high efficiency particulate arrestance (HEPA) filter equipped vacuum

cleaner in conjunction with wet wiping of all surfaces is recommended.
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Consider changing filters for HVAC equipment more regularly in areas impacted
by construction/renovation activities. Examine the feasibility of acquiring more

efficient filters for these units.
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Picture 1
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Picture 2

Example of Ceiling Mounted Air Diffuser



Picture 3
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Picture 4

Exhaust/Return Ductwork in Ceiling Plenum



Picture 5

Missing Ceiling Tile in Room 385



Picture 6

Air Diffuser Blocked by Cardboard
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Plant on Water Damaged Metal Shelf, Note Water Stains
Down Side of Bookcase Leading to Carpet



Picture 8

Water Cooler on Carpet



Picture 9

Water Fountain over Carpet



Picture 10

Flexible Hose Connected to the Heat Pump above the Ceiling Plenum
Note Collection of Materials Inside Hose



Picture 11

Abandoned Aquarium in Cubicle Containing Standing Water



Picture 12

Box of Mop-Heads in Copy Room



Picture 13

Excessive Accumulated Materials in Cubicle Area



Picture 14

Example of Clean Filter Shown Next to Used Filter with Accumulated Dirt/Dust/Debris



Picture 15

Proximity of the Boston DOR/CSE Building to the John Fitzgerald Expressway



Picture 16

Construction/Vehicles on-site Central Artery/Tunnel Project



Picture 17

Flypaper Placed around Plants to Control Pests



Picture 18
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Pyrethrin-Containing Insecticide Noted in Work Area



Picture 19

Damaged Vent Noted on Exterior of Building (Ground Level)



TABLE 1

Indoor Air Test Results —Boston Department of Revenue Offices, 239 Causeway Street, Boston, MA

September 13, 2000
Remarks Carbon | Temp. Relative Occupants | Windows Ventilation Remarks
Dioxide °F Humidity in Room Openable | Intake | Exhaust
*ppm %

Outside 526 77 67 Carbon monoxide (CO) *ppm =

(Background) 0.1

201 Training room 730 74 51 11 Yes Yes Yes Carbon dioxide (CO;) *ppm =915
(6) (1) after 15 minutes, carpet, storage of

boxes/misc. items, CO=0.0

Basement Women’s Yes No/weak draw from exhaust, slight

Restroom odors

Office 311 987 73 41 0 Yes Yes No Air freshener spray on desk,

C0O=0.0

Office 310 988 72 43 1 Yes Yes Yes Paper storage

203 — File Room 840 72 48 1 No Yes Yes

202 752 71 53 0 Yes Yes Yes
2)

204 — Lounge 745 72 53 0 No Yes Yes Vending/soda machines, recycling
2)

200 796 72 46 0 Yes Yes Yes Supply off, 11 computers, faint
(4) dust odors, CO=0.0

2" Floor Women’s 1103 73 54 0 No Yes Floor drain, faint odors

Restroom

Comfort Guidelines

* ppm = parts per million parts of air
CT = water-damaged ceiling tiles

Carbon Dioxide -

Temperature -
Relative Humidity -

< 600 ppm = preferred

600 - 800 ppm = acceptable
> 800 ppm = indicative of ventilation problems

70 - 78 °F
40 - 60%




TABLE 2

Indoor Air Test Results —Boston Department of Revenue Offices, 239 Causeway Street, Boston, MA

September 13, 2000
Remarks Carbon | Temp. Relative Occupants | Windows Ventilation Remarks
Dioxide °F Humidity in Room Openable | Intake | Exhaust
“ppm %

210 — Hearing 932 70 48 0 No Yes Yes 4 out of 6 supply diffusers on,

Room (6) (3) floor fan, door open

Office 309 1049 72 47 1 Yes Yes Yes

Cubicle area 371 1051 73 44 2 Yes Yes Supply off

Cubicle area 379 1064 72 43 2 Yes Yes Yes Flowering plant under supply vent,
C0O=0.0

Cubicle area 358 1109 72 45 6 Yes Yes Supply off

Cubicle area 356 1037 73 45 1 Yes Yes Supply off, 2 plants-no drip pans,
“spotter” carpet/upholstery cleaner

Cubicle area 343 1057 73 45 2 Yes Supply off, 2 plants, personal fan-
off, accumulated items, dirty air
diffuser, CO=0.0

Cubicle area 347 1129 73 44 1 Yes Supply off

Women’s Restroom 1124 71 42 0 No Yes Yes Floor drain

384-Central files 937 69 47 0 No Yes Yes

“4)

Comfort Guidelines

* ppm = parts per million parts of air
CT = water-damaged ceiling tiles

Carbon Dioxide -

Temperature -
Relative Humidity -

< 600 ppm = preferred

600 - 800 ppm = acceptable
> 800 ppm = indicative of ventilation problems

70 - 78 °F
40 - 60%




TABLE 3

Indoor Air Test Results —Boston Department of Revenue Offices, 239 Causeway Street, Boston, MA

September 13, 2000
Remarks Carbon | Temp. Relative Occupants | Windows Ventilation Remarks
Dioxide °F Humidity in Room Openable | Intake | Exhaust
“ppm %
Cubicle area 326 1322 71 51 3 No Yes Yes 1 out of 2 air diffusers blocked by
(2) cardboard, CO=0.0

Cubicle area 1012 72 45 2 Yes Yes 4 plants, 1 out of 2 air diffusers

331/332 (2) blocked by poster

Cubicle area 334 982 72 45 0 Yes Yes 12+ plants, water cooler on carpet,

(2) aquarium

Cubicle area 1178 72 47 1 Yes Yes

310/316 (4)

338-Copy room Yes Yes Large copier, very weak exhaust,
dirty dust-mop heads, cleaning
products, isopropyl alcohol

Office 305 1063 74 47 1 Yes Yes Yes Supply off

Office 382 1044 72 44 1 Yes Yes Yes Door open, 1 plant

Cubicle area 391 1028 72 44 2 Yes Yes Yes 1 CT, temperature complaints-cold

3" Floor Men’s No Yes Yes Cigar odors, adjacent restroom

Restroom

Cubicle area 331 976 71 46 3 Yes Yes Yes Photocopier, temperature
complaints, historic water damage

Comfort Guidelines

* ppm = parts per million parts of air
CT = water-damaged ceiling tiles

Carbon Dioxide -

Temperature -
Relative Humidity -

< 600 ppm = preferred

600 - 800 ppm = acceptable
> 800 ppm = indicative of ventilation problems

70 - 78 °F
40 - 60%




TABLE 4

Indoor Air Test Results —Boston Department of Revenue Offices, 239 Causeway Street, Boston, MA

September 13, 2000
Remarks Carbon | Temp. Relative Occupants | Windows Ventilation Remarks
Dioxide °F Humidity in Room Openable | Intake | Exhaust
“ppm %

above ceiling tile

Reception Area 984 75 48 2 No Yes Plant on cloth outside of reception

Cubicle area 310 937 73 50 1 No Yes Debris in heat pump tube

Room 385 930 74 50 0 No Yes Yes Missing ceiling tile, door open,
dry erase board

Cubicle area 312 1026 74 50 2 No Yes Yes

Cubicle area 384 854 71 46 0 No Yes Yes Boxes of files stored on flat
surfaces

Office 300 1039 74 51 1 Yes Yes Yes Supply off-due to thermostat, door
open

Cubicle area 302 1006 77 45 3 Yes Yes Yes

Cubicle area 319 957 75 45 1 No Yes No

Cubicle area 320 953 74 46 0 No Yes Yes Dry erase board

Comfort Guidelines

* ppm = parts per million parts of air
CT = water-damaged ceiling tiles

Carbon Dioxide -

Temperature -
Relative Humidity -

< 600 ppm = preferred

600 - 800 ppm = acceptable
> 800 ppm = indicative of ventilation problems

70 - 78 °F
40 - 60%




